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DISSERTAT ION 
3 
RIVERS and TI DES, &c. 


N Mathematics and Natural Philoſo- 


phy, Reaſonings and Concluſions are 
_ conſtantly deduced from Axioms, and 
Truths confirmed by Experiment: Cavil 
and Diſpute are thereby avoided ; for Con- 
ſequences, evidently founded on the moſt 
certain Maxims, cannot be denied. In 
a Diſſertation intimately connected with 
theſe Sciences, it would be unpardonable to 
deviate from ſo laudable an Example; the 


Data here required being few, and at firſt 


fight obvious. Three of the following Prin- 

eiples only are requiſite to our preſent Pur- 

poſe ; the other two are added, to elncidate 

the Subject, to connect our Ideas, and to 

ſhew that the fame Laws of Gravity muſt 

take Place in Fluid, as well as in Solid Bodies. 
| PRINCEPEE, I. 

Firſt then, it will be readily granted, that 
Water of itſelf cannot run up Hill; an Ob- 
ſervation in Appearance ſo trifling, that the 
Mention of 1t would: be ſubject to Ridicule, 
did not a great deal of what is afterwards to 
be ſaid depend on this moſt certain Prin- 

; A 2 ciple: 


= —— 


ciple : And, therefore, that the Inferences we 
are to deduce from it may be fully compre- 
hended, it is preſumed the expreſſing the 
ſame Thing more at large, will be readily 


excuſed. : 


Water then, at the Bottom of a Cavity, 


cannot of itſelf aſcend, its own Gravity keep- 
ing it in a State of Reſt ; from which it can- 
not be removed without the Application of 
4 Force, ſo directed as, in ſome Meaſure, to 
act under it, and raiſe it up. For Example, 
let a Pit be dug m the Channel of a River, 
(the Declivity of which we ſhall ſuppoſe two 
or three Feet in a Mile) the Particles of 
Water, which firſt filled it up, would kee 

their Places in a State of Stagnation; — 
the Direction of the Stream has no percep- 
tible Tendency to deſcend into the Cavity; 
if it had, there would have been a natural 
one there before: Therefore, the River would 


glide over the Pit only with more Facility 


than over the Reſt of the Channel, and what- 
. ever ponderous Body was brought down by 
the Current, would be there depoſited ; and 
conſequently it would, in Proceſs of Time, 
fill up again. This is ſo very plain, that it 
does riot require Experiment to confirm it. 

ky ern 
An elaſtic Body cannot rebound higher 
than the Place from whence it fell, without 
fome given Force added to its own Gravity. 
| PRIN. 
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Nor can a Pendulum, in going up, de- 
ſcribe a greater Arch than that through which 
it deſcended, even ſuppoſing no Obſtruction; 
but as Friction every where intervenes, the 
Effect is always leſs than the Cauſe. 


PIN en 4. 


Similar to the Pendulum, Water, in run- 
ning down, cannot acquire a Velocity which 


will make it riſe above its Fountain: A 


Maxim confirmed by numberleſs Experi- 
ments, and on which much of the preſent 
Argument depends. | 


PR IN*C\IP/L;E.;-;.8. + 

If a Stream of Water runs through any 
Notch or Aperture, and that which ſupplies 
it continues at the ſame Height, only half 
the Quantity will flow through half the 
Aperture, and ſo in any other Proportion. 
This is likewiſe an undoubted Truth, con- 


firmed by every Experiment. 


To obtain a clear Idea of the Application 
of theſe Principles to Rivers and Tides, ſe- 
veral different Caſes may be ſtated; that our 
Reaſoning, from what would happen under 
certain ſuppoſed Circumſtances, may be tranſ- 
ferred to what does happen to the Things 
themſelves: Which Caſes, being founded 
on the above infallible Truths, may —_ 
ly: or 
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[' 67 Ju 
for Data, or allowed Principles, to inveſti- 
gate the different Circumſtances which occur 
in reality. 


PROPOSITION I. 


Let us then, in the firſt Place, ſuppoſe 
a Canal to be dug from the Shore of the 


Sea, and the Bottom to be upon a Level 
with Low- water Mark : If the Water be 


itted to flow in as the Tide ries, 
the Length of the Canal ſeveral 


ſuppoſing 
Miles, High-water Mark, at the Extremity, 
would be lower than High- water Mark on 
the Shore: For no Velocity, it can acquire 
in Running, will make it riſe above its 
Fountain * ; and the Friction on the Bottom 
and Sides would prevent its being equal to 
it; the Sea not a ſufficient Time 
at it greateft Height to allow its aſcending, 
to a Level. Conſequently the Level of 
High-water Mark, in every different Part 
of the Canal, would be higher or lower, ac- 
cording to its Proximity to the Sea, or its 
Diſtance from it. 


PROP. II. 


Further, the greateſt Part, though not 
all; of the Water, which flowed in on the 
Riſe, would run out on the Ebb; becauſe 


the Water having a leſs. Fall to aſſiſt it in 


traverſing the ſame Space on going out, 


* ® Prin, 4, 
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fi I 
than coming in *, the Tide would retury 
before the whole > be evacuted. 


PROD, 7888. 


If the Aperture to the Canal be con- 
tracted one Half at the Entrance, only Half 
the Quantity will flow through it, in the ſame 
Time 2; and as we fu poſed the Canal of 
= conſiderable Length, if its Sides are per- 

pendicular, the Water at the Extremity, 
and every where elſe, would then only riſe 


to half the Height it did before. 


PROP. IV. 


We have already donſidered the Conk- 
quences of an artificial Cavity in the Middle 
of a Stream. Any Dam or Obſtruction 
acroſs a River has a ſimilar Effect, in re- 

ct of the Stagnation of the Water below 

e Level of the Dam . But here we muſt 
_ diſtinguiſh, before we proceed farther, 
between Things natural and artificial; for 
thoſe Hollows in the Channel, which are na- 
= turally made by the River, proceed from the 
Velocity of an accidental Current of Water 
from above, and the Direction of this Ve- 
_ „being the Cauſe of the Cavity, there 
be a Current at the very Bottom: The 
Water, from the Force it acquired in going 
down, meeting in its Riſe the Water which 
runs on the Surface, occaſions theſe Whirl- 


* Prin, 5. and Prop. I. t Prin, 5. 1 Prin. 1. 
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muſt, here, be the 


L. 


Works of Art no ſuch Effects can follow; 
becauſe every Dam, or other Obſtruction, 
has a Tendency quite contrary to the fore- 
going Caſe; for, by ſwelling the River, it 
diminiſnes the Declivity of the Current; 
which, therefore, cannot acquire ſuch a Di- 
rection as to affect the Particles of Water 


below the Level of the Dam: All the Water 


then, under this Level, muſt be in a State 


of Stagnation, and cannot aſcend the Hill, 


or Bank, which 5 it: The Effect 

ame as in an artificial 
Cavity; and whatever Sand or Sediment 
the River brings down, will be depoſited 
againſt the Obſtruction; which, by Length 
of Time, will raiſe the upper Bed of the 


River, at leaſt, to a Level with the Dam. 


Having conſidered Streams by themſelves, 
and likewiſe the Effect of the Tide flowing 


up a Canal unobſtructed by Water 7 


down, let us now take 4 View of the 
two combined. | 
P R 0 — v. 


The Tide ſtopping the Courſe of a River, 
acts like a Dam: Let us therefore ſuppoſe 


a Dam made acroſs the Stream; the Water, 


at the Dam and above it, would accu- 
mulate and riſe, but never run backwards; 


W it could not riſe higher than the 
0 upper 


pools” we ſee at ſuch Places. But from 
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upper Part of the Stream, from whence it 
deſcended x. Now the Tide, obſtructing the 
Current, is, to all Intents and Purpoſes, a 
moſt effectual temporary Dam; and conſe- 
quently we may infer, that if the Quantity of 
Water, flowing down the River, could fill up 
the Channel to a Level with the Tide, which 
ſtops its Mouth, that is, if the Current was 
equal to the Tide; the River, in this Caſe, 
would riſe and ſwell with the Tide, but ne- 
ver run backwards; the Equilibrium being 
preſerved. Something ſimilar to this hap- 
pens in the higher Parts of Rivers, where 
the upward Current of the Tide ends; which 
Place we ſhall, on that Account, call the Point 
of Stagnation. 


„ TI 


Again, where the Water in the River is 
greater than the Tide, there the River will 
ſwell to the ſame Height; as if the Channel 
was obſtructed by a Dam equal to the Alti- 
tude to which the Tide riſes: Here the Cur- 
rent muſt ſtill continue downwards, though 
its Velocity will be diminiſhed, by reaſon of 
its Declivity being for a Time leſſened. 


FROM YL 


But if the Tide flows quicker than the River 
can accumulate to fill up the Channel, then 


* Prin. 4. 


B the 


1 J 


the Tide will turn the Current. Therefore 
it is a certain Conſequence, that wherever 
the Water of a River is, by the Force of the 
Tide, made to aſſume a Direction contra 


to its natural Stream, the Level of the Sea 


is then above the Level of the River: For, 
as before obſerved, Water cannot run up 
Hill, and no Velocity it can acquire will 
make it riſe above the Fountain from whence 
it ſprings . To ſuppoſe that the Water, 
though running contrary to its uſual Cur- 
rent, is higher than the Sea, is to ſuppoſe 
the Effect greater than the Cauſe, which 1s 
impoſſible. For this Reaſon we muſt naturally 
infer, that wherever the Tide runs upwards, 
High-water Mark on the Shore 1s above 
High-water Mark on the River. This Ob- 
ſervation is founded on Principles ſo certain 
and obvious, that it cannot be denied, with- 
out, at the ſame Time, denying that the Laws 
of Nature are uniform. It is even clear, 
from daily Obſervations on the Tide, that 
its greateſt Height 1s previous to the State of 
Stagnation. For it ſinks before the Velocity 


upwards is loſt; as may at any Time be ſeen 


in what the Watermen call the Pinch cf the 
Tide. This happens from the acquired 
Force which continues the Current, after 


the Tide, from the Failure of its Source, 


has ſunk to a Level; the Velocity is gra- 


Prin. 4. 


dually 


i 3 1 


dually loſt, and the Water, pauſing a few 
Seconds, till the Declivity turns the other 
Way, it runs back towards the Sea. The 
Inference then, here, is the ſame with that 
made from the Caſe of the Canal unob- 
ſtructed by a River, that the High-water 
Mark, at Places nearer the Sea, 1s higher 
than at Places more remote, gradually to the 
Point of Stagnation, at which Point High- 
water Mark 1s lower than any other High- 
water Mark between that and the Sea. 
For this Point is the Meeting of two in- 
clined Planes, formed by two oppoſite Cur- 
rents, the one deſcending from the Sea, and 
the other from the higher Parts of the River. 


Let us now compare the Quantities of 
Water from the Sea, and from a River, 
in their Congreſs, at any aſſigned Part of 
the River, where the Tide runs upwards ; 
deſignedly, to point out a Way for determin- 
ing the Proportion they bear to each other 
at the Place propoſed. | 


PRO. VI. 


We have already ſeen, that where the 
Quantities are equal, there is no upward 
Current* ; conſequently, wherever the Tide 
runs upwards, the Stream from the Sea 1s 
then ſuperior to that of the River. It 1s 
meant by this Obſervation to inter, that the 

| Prop. v. 

B 3 : Water 
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114 
Water of the River alone, if dammed up, 
could not fill the Space above the ſuppoſed 
Dam, in ſo ſhort a Time as it does when 
aſſiſted by the Tide; the two, combined, being 
greater than either ſingle: And that the far- 
ther the aſſumed Place is from the Point of 
Stagnation, the River of itſelf would be 
proportionally longer in filling that Space, 


which the Tide and River together fill in 


about ſix hours at fartheſt. 


r IX 


If therefore the Quantity of Water in a 
River is meaſured, and the Space between 
High and Low Water Mark guaged (both 
which may be done with greater Accuracy 
and leſs Trouble than might at firſt Sight 
appear) the Proportion between the Tide and 
the River would be clearly aſcertained *. 


| EOF... Xx. | 
Fully to illuſtrate the Intention of theſe two 
laſt Propoſitions, let us ſuppoſe, that, where 
the Tide rifes ſixteen Feet, the Water of the 
River alone, 'if dammed up ' for the ſame 
Time that the Tide obſtructs it, would riſe 
four Feet; we muſt conclude, the Stream 
from the Sea to be three Times greater than 
that of the River, the Tide filling twelve, 
and the River -four Feet: Now this Supe- 
riority of the Tide evidently depends on the 


There may, perhaps, be other Ways of determining the Pro- 
portion, from Theory; but this ſeems the molt ſimple and obvious. 


Ca- 


- T9 
Capaciouſneſs of the Channel : Let us then 
ſuppoſe the Aperture to be contracted one 
Half, moſt certainly only one Half of the 
Tide W ater could flow into the ſaid Channel; 
which, of Conſequence, muſt diminiſh the 
Altitude of High-water Mark fix Feet : And 
tho' the Difference would not be perceptible 
Juſt at the Point of Obſtruction or Aperture, 
in any other Manner than by a viſible Slope 
and the Rapidity of the Current ; yet, at a 
moderate Diſtance above it, the Tide would 
only riſe ten, where before it roſe ſixteen Feet. 
It will readily occur, that, in this Way of 
Reaſoning, the Banks are ſuppoſed to be per- 
pendicular, and the Breadth and Depth uni- 
form ; for if the River upwards 1s more ca- 
pacious in one Place than another, the Alti- | 
tude of the Tide would be proportionally leſs. 9 


From theſe Data, the following Corolla- 
ries, or Inferences, naturally ariſe. 

1. That the Sea, at High- water, is much 
higher than many Parts of the Earth; which 
is evident, among other Reaſons, from the 
Velocity of the Tides in Rivers: And were 
that Height, which in reality is inſtanta- 
neous, to continue a few Hours, immenſe 
Tracts of Land would be overflowed. _ 
2. That it is practicable, by building of 

| Piers, fo to contract the Mouth of a River, 
that the Tide ſhall flow up but a very 
, | , FE little 


II. 141 1} 
little Way 1. For Example, were Piers 
run from the oppolite Shores at Graveſend, - 
till the Channel was contracted to the Width 
it is at Putney, the Tide would hardly be 
perceptible at Long Reach, and at London 
Bridge we ſhould have a conſtant Current 
downwards, and no Tide at all. This Me- 
thod, however detrimental in the foregoing 
Caſe, might be put in Practice, with great 
Propnety, where Tracts of overflowed Land 
were to be gained and preſerved from the 
Sea; it being much more certain, cheap, 
and expeditious, than imbanking a whole 
River on both Sides. | 

3. That as contracting the Mouth dimi- 
niſhes the Tide, ſo enlarging the Entrance, 
or any other Part of a River, where it is 
too narrow, will increaſe the Tide, and make 
it flow higher. | 

4. That the proper Shape of a River, 
for receiving all the Advantages it can ac- 
quire from the Tide, is that which gradually 
widens towards the Sea, like a Speaking' 
Trumpet: And its proper Breadth, at every 
given Place, may be determined mathe- 
matically, ſuppoſing its Depth to be uni- 
form. 321 5 
5. That Uniformity in the Bed of a River 
is abſolutely neceſſary; for whether the Area 
of the Channel be contracted one Half, by 
the viſible Running out of a Pier, or the in- 


1 Prop. X. ; 
viſible 


[Is 7 


viſible Swell of a A the Tide above muſt, 
in either Caſe, be equally diminiſhed r. 

6. That cutting through Land, to di- 
miniſn the Windings of a River, provided 
the Cut be proportionally wide and deep, 
would, in many Caſes, be very beneficial, and 
always increaſe the Tide upwards. 

In fine, we have here a natural Solution | 
of thoſe Phenomena, which have happened in 
diverſe Parts of the World; where large 
Tracts of Land have been by Nature reſcued 
from the Sea: For Rivers naturally carry 
the Sand to their Mouths, where it forms 
Banks, which gradually, as they increaſe, 
diminiſn the Tide in the River: Theſe, to- 
gether with the Ouze which the Land- floods 
depoſit, evidently occaſion the Ground, 
which was every Tide covered with Wa- 
ter, to become at laſt dry Land. And 
thus we ſee, that thoſe natural Operations, 
which to a curſory View appear pernicious, 
are, in reality, neceſſary to prevent Countries 
from being again overflowed. The Reverſe 
will account for Inundations in ſome Caſes, 
where thoſe Banks or Dams have been re- 
moved either N Art or Nature. | 


Let us now apply thoſe Principles to the 
River Thames. 
Though, undoubtedly, there 


Places — London and Graveſe 
J Prop. X. 


require 
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require Inſpection; yet, whoever views the 
River, mult firſt ſtop ſhort at London Bridge, 
and aſk how that Fabric affects it. | 
: Here the River is dammed up to a conſider- 
able Height. To make the Effect of this 
Operation more manifeſt, let us ſuppoſe it 
ſtill dammed up higher, even till the Water 
above Bridge be raiſed at all Times to High 
Water Mark ; the Conſequence would be, 
that above Bridge there would be no upward 
Current at all *; and, below Bridge, though 
the River would riſe and ſwell juſt as high 
as at preſent, yet there could be no perceptible 
Current upwards near B/ackwwa/l, and perhaps 

lower; for ſix Hours Run of the Thames 
would fill about that Space of itſelf, being 
there met by the obſtructing Tide + . Conſe- 
quently, from the long Stagnation, occaſioned 
by the Want of an upward Current, Banks 
would be formed; which, in a ſhort Ti ime, 
muſt diminiſh the Depth- of the River 
every where but at the Fall. The Depth 
would, in Time, diminiſh above Bridge, from 

the dead Water below the Level of the Dam?t, 
though without producing ſo ſudden an In- 
convenience, on account of the greater and 
conſtant Depth of Water gained; but which, 
on every Flood from the Land, would over- 
flow the Inhabitants of the lower Parts of 
' Weſtminſter, St. Fames's Park, and the Bo- 
'rough, for want of a free Paſſage at the 
* Prop. VI. I Prop. v. f Prop. Iv. 


Bridge. 


499-1] 
Bridge. Whatever would be the Cafe, in 
an eminent Degree, on the foregoing Su 
poſition, muſt be ſo in a leſs Degree, as t 
Bridge now ſtands. At preſent, as we muſt 
conſider it in the Quality of a Dam, it greatly 
diminiſhes the Velocity of the Tide both 
above and below; and, by forming Banks, 
raiſes the Bed of the River below Bridge, 
where deep Water is moſt neceſſary : Above 
Bridge, the Increaſe of Banks is viſible to 
every Obſerver. 
When the great Arch of the Bridge was 
opened, the Increaſe of Water-way very 
ſenſibly diminiſhed the Fall ; and, without 
Doubt, while the free Paſlage remained, the 
Tide running farther and faſter up the 
Country, muſt have been as perceptible, 
But to recover the loſt Fall, for the Sake of 
the Water-works, ſeveral different Meaſures 
were taken; and, on every Emergency, the 
moſt experienced Engineers were conſulted 3 
but ſtill in ſuch a Manner, that they were 
limited to give their Opinion ſolely on the 
moſt proper Manner to preſerve both the 
Bridge and the Water-fall : Several Arches 
were ſtopt up, and the Lightermen, of courſe, 
intrapped in the Eddy. Afterwards, of two 
Evils the leaſt was choſen, and inſtead of ſome 
Locks being entirely barracadoed, they were 
partially dammed up with Wheels: At one 
Time the Current under the great Arch had fo 
undermined the Starlings, that, in the Opinion 
of ſome ingenious Gentlemen the Bridge was 
5 C within 
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within a Fortnight of falling down. On 
his Exigency, the Depth was diminiſhed by 
throwing: in about a thouſand Tons of Stone; 
as the Head of Water muſt, at all Events, 


* preſerved*, the Bed of the River in general 
is ſo raiſed, that, from a very accurate Draw- 
ing, it appears, the mean Depth of the River 


under the Bridge, at Dead- water, is ſcarcely 


eight Feet, ſome Arches being only five, 


and others. not even ſo much ; therefore, at 
Low-water, it muſt ſtill be more ſhallow. 
This Dam, which ever Way the Cur- 


rent ſets, occaſions all the Water ' below 


its Level to ſtagnate}, and makes it drop 
that Sediment upon its Channel which 
Nature intended to depoſit in the Ocean: 
The Effect is very ſenſibly felt, eſpecially 
to the Weſtward; and the Banks between 
London and We eſtminſ/ter Bridges are very great, 
and muſt every Year increaſe. Though the 
Sand does not remain juſt at the Dam itſelf, 
on Account of the Narrowneſs of the Chan- 
nel, and the ſtrong Current which again 
carries it upwards; yet, when it arrives at a 
Place where the River is wider, and the 
Stream more gentle, near gomer/et Houſe, it 
there ſubſides. By how much, therefore, the 
Bed of the River is raiſed at any particular 
Part, by ſo much muſt the Bed in Time riſe 
for a great Way above, to its manifeſt Detri- 
ment; Fruſtrating one of the great Deſigns 
of Providence in the Tides, the eaſy and al- 
® By Act of Parliament! 1 Frin. 1. and Frey. Iv. 
6:4; {a tet nate 
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ternate Communication up and down Rivers, 
by the ebbing and flowing of the Sea. 

Loet us now enquire into the Effect of this 
Dam upon the Tide. The Proportion of 
Water-way, between the Starlings and 
Breadth of the River, is nearly as one to 
four; and, between the Piers, as five to nine: 
If we fay, therefore, that London Briage, 


from the Bed being raiſed, by the Starlings, 


by the Piers, and by the Water-works, 

with their Appurtenances altogether, ſtops 
up only Two-thirds of the Water-way, we 
ſhall calculate moſt tenderly in its Favour “. 
It has been ſhown in our Data what muſt 
be the Conſequence of ſuch a Diminution 
of the Area of the Channel ; and were 
it aſcertained (as propoſed by Prop. IX. 
and X.) in what Time the River alone > works 
fill the Space now filled by the River and 
Tide together, the real Loſs it is at preſent 
to the Navigation upwards, and the con- 
ſiderable Advantage that would ariſe from 
inlarging the Water-way, could be fully 
proved. It has been demonſtrated, however, 
that an Alteration would be very beneficial 
'to the River in general, and in the End 
advantageous to the City ; as the Sums ex- 
pended on keeping ſo impolitic a Dam in 
Repair, only for the Emolument of a pri- 


vate Company, are very large, and muſt 


To ſhew that this is not exaggerated, tue following are the 
. Dimenſions, taken from actual Survey. The Breadth of the 
River at London Bridge, is 934 Feet 7 Inches. Waterway between 
the Starlings, 23$ Feet: 2 Inches. Ditto between the Fiers, 5x3 
Feet 2 Inches. F Prop. III. and X. 
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every Year increaſe; which Sums might be 
laid out to much better Purpoſe in building 
a new Bridge, For there can be little Doubt 
that the Town might be as well ſupplied 
with Water otherwiſe, | 

It was alleged, as a Reaſon for raiſing 
the Bed of the River under the Bridge, that, 
at Low-water, the River was ſo ſhallow 
upwards, as to impede the Navigation ; 
Though in what Part this Stoppage was, 
or whether the Place was at all mentioned, 
I cannot now recollect : However, if it was 
ſo, it might be diſcovered by a proper Sur- 
vey, without any Neceſſity of repeating the 
Experiment. In the mean Time we ſhall 
take it for granted, that at Low Water, 
in ſome Parts, Barges were at that Time 
a- ground, and prevented from coming down; 
Let it is no great Preſumption to ſay, that 
this Inconvenience, if it ſhould again occur 
from an enlarged Water-way, would be 
conſiderably overbalanced by the Advantages 
on the other Side; though, on Conſidera- 
tion of the Conſequences to be deduced 
from Prop. II. the Water might not be 
Jo ſhallow, as an a ſlight Review may 
be ſuppoſed. The greater Quantity flowing 
up, muſt ſtill add to the Depth in returning, 
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and the increaſed Strength of the Current 
both Ways, would likewiſe ſoon remove many 
of the Banks, and deepen the Channel ; and 
if there were any Parts where the Water 
continved too ſhallow, a very little — 
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from Art would foon clear a Paſſage at 
Low-water. . „ | 4 
To Craft going upwards it would be 
much more advantageous than now; for 
the Flow of the Tide would turn the Cur- 
rent ſooner than at preſent (it is ſuppoſed 
by, at leaſt, half an Hour), and the Barges 
would be carried a great Way farther (per- 
haps beyond Richmond) before they had Oc- 
caſion to drag, which they now frequently be- 
gin to do a little above Putney. The Expence 
thus ſaved would much more than compen- 
ſate any ſmall Toll or Duty laid upon them. 
for deepening and otherwiſe improving the 
River within the Juriſdiction of the City. 
With reſpect to Imbankments, we have 
ſeen, that where the River is at any particu- 
lar Place broader above than below, there, 
inſtead of being a Detriment, they muſt be 
of Service to the River in general *, pro- 
vided Care is taken to leave a proportional 
Width and Depth of Channel, and to pro- 
ſerve 4 ſufficient Number of Inlets for the 
Conveniency of Craft to lie and unload out 
of the Current. 1 But, in Imbanking, 
much Caution ſhould be uſed not to ſtraiten 
or narrow the main Channel ; for the Effect 
of a Shoal in the Water-way has been al- 
Wo ſet forth +; And if the River, by being 
confined, and the Strength of its Current 
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T The Hint of preſerying a ſufficient Number of Inlets for 


Craft, is taken from a Pamphlet, called The Deſtructiu of Trade, 


. progrofiicattd, _. + Corol. 5. ; 
OO directed 
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direfted from its firſt Courſe, ſhould even 


remove a Bank from one Place, it might de- 
fit it in a worſe. 85 
It muſt therefore be granted, that partial 


Enquiries after particular Parts of the River, 


here and there, ſerve very little Purpoſe ; 
and, as may be recollected from recent Ex- 
perience, tend only to perplex the moſt Inge- 


nious, by fixing their Attention to one Spot, 
inſtead of conſidering the Effect that any par- 
ticular Alteration may have on the Whole. 

Therefore, without an accurate Survey of 
the Whole, it may be juſtly inferred, that no 
true Judgement can be formed : But if its 
Breadth, Levels, and Soundings were taken as 
far up and down the River as neceflary, and 
the Depth, with the Riſe of the Tide, ſhown 
every where with reſpect to one horizontal 
Curve + (an Operation though curious, yet, 


with Care and a good Inſtrument, very 


practicable, it being certain, that Levels may 


de taken to leſs than half an Inch in a Mile + 8) 


Men of Science and Genius could at once. 
judge with Perſpicuity and Juſtice, from the 
Data obtained by ſuch a Survey ; and from 
knowing, for Example, how much High- 


[2 + This Expreſſion is uſed inftead of horizontal Line; becauſe, 


M three Points, each a Mile diſtant from the other, are in the 
Ame ſtraight Line, and that Line truly horizontal at the middle 
Point ; yet, on Account of the Curviture of the Earth, the Points 
at the Extremities of the Line will be cight Iaches above the 
Level of the middle Point. 1 

1 Several Levels, taken by the Author, for many Miles toge- 
ther, particularly in a Survey for bringing Water from the River 
Colne to London, were checked to * than half an Inch in 
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water Mark at London Bridge exceeds that at 


Richmond, it could be aſcertained what additi- 


onal Riſe and Velocity might be expected from 


an enlarged Water=-way. . That there muſt 
be a conſiderable Difference in the Levels up- 
ward, is evident from the Velocity of the 
Tide; though, without Experiment, no juſt 
Idea can be formed of the Matter. For, in 


ſome higher Parts of the Thames, where there 
is no Tide, it appeared from an actual Sur- 


vey , that a Dechvity of two Feet in a Mile 
produces a Velocity of about two Miles and 
a half in an Hour; and almoſt immediately 
below, where the River is broader and ſhal- 
lower, and conſequently has more Friction 
at the Bottom, with nearly the ſame Decli- 
vity, it only runs about a Mile and an half. 
This is a ſtriking Example of the Difference 
between deep Water and ſhallow; and we 
may from hence infer, that where the River 
is deep, and of a proper Breadth, the Tide 
runs, with the ſame Declivity, much faſter 
than where it is otherwiſe ; and likewiſe, 
that as the Water 1s continually deepening 


on the Flow of the Tide, it will require leſs 


Fall to go with the fame Velocity towards 
High-water, than at firſt ; which 1s a ſtrong 
Argument in Favour of its running farther 
upwards than might have been imagined: 
To form Conjectures, however, as to the 
Difference of the Levels between Graveſend 


and London, or between London and the 
+ Taken by the Author between Hampton Court and Walton- 


Bridges. 
Point 


a 

Point of Stagnation, or to produce Argu- 
ments to ſupport ſuch Suppo ſitions, and 
deduce 2 _ them, would anſwer 
very little Purpoſe, ſince every ſuch Enqui 
can alone be properly determined by attud] 
Menſuration. | 
- To conclude, It is preſumed, that, from 
the whole of this Diſſertation, the Reſearch 


here recommended will appear to be the 
only certain Means of judging, with Truth 


and Preciſion, concerning the State of the 


River ; by which, not only what is at pre- 
ſent amiſs may be rectified, but future In- 
conveniencies, in a great Meaſure, avoided. 
Expedients might poſſibly from thence be 
found out, to prevent the River from falling 
into a worſe Condition, even if London 
Bridge ſhould be ſuffered to ſtand in its 

reſent State: Which, if it does, will ex- 
hibit a fair Trial of Skill between Nature 
and Art; for the River is now ſtruggling 
very hard under its Fetters, and by tearing 
up its Bed, at the Fall, to above thirty Feet 
at Low-water, has already formed an Abyſs 
fufficient to bury twice the Superſtructure: 
Nor will it be at all ſurpriſing, if the Iſlands 
of floating Ice, furniſhed by hoary Winter, 
ſhould act the Part of keen Pioneers, and 
lend their effectual Aid to ſhake off and in- 
tomb the unſufferable Load, affording a 
ſtriking Example, of the Conſequences which 
attend the laying impolitic Reſtraints even 
upon inanimate Nature. 18 AF 88 h 
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